In this review, we introduce the topic of transgender medicine, aimed at the non-specialist clinician working in the UK. Appropriate terminology is provided alongside practical advice on how to appropriately care for transgender people. We offer a brief theoretical discussion on transgenderism and consider how it relates to broader understandings of both gender and disease. In respect to epidemiology, while it is difficult to assess the exact size of the transgender population in the UK, population surveys suggest a prevalence of between 0.2 and 0.6% in adults, with rates of referrals to gender identity clinics in the UK increasing yearly. We outline the legal framework that protects the rights of transgender people, showing that is not legal for physicians to deny transgender people access to services based on their personal beliefs. Being transgender is often, although not always, associated with gender dysphoria, a potentially disabling condition in which the discordance between a person's natal sex (that assigned to them at birth) and gender identity results in distress, with high associated rates of self-harm, suicidality and functional impairment. We show that gender reassignment can be a safe and effective treatment for gender dysphoria with counselling, exogenous hormones and surgery being the mainstay of treatment. The role of the general practitioner in the management of transgender patients is discussed and we consider whether hormone therapy should be initiated in primary care in the absence of specialist advice, as is suggested by recent General Medical Council guidance.
Introduction
Transgender people, whose gender identities, expressions or behaviours differ from those predicted by their sex assigned at birth, are receiving increased attention both in the media and in the scientific press. Recent guidelines in the UK have proposed placing much of the responsibility of care for transgender patients on primary care physicians and their teams. 1 With waiting lists for most gender identity clinics extending beyond 12 months and increasing numbers of patients coming forward for treatment, hospital doctors are also likely to encounter transgender patients in their clinical practice.
Research in the area of transgender health is limited, but the emerging consensus is that many people identify as transgender, and that some of these individuals will suffer from an often distressing associated condition, gender dysphoria. 2 Appropriate treatment can lead to profound improvements in well-being. 2 Treatment is also largely safe and well tolerated but has some risks. 2 Transgender individuals may have unique health needs and expectations that health professionals need to be aware of to provide optimal care. In this essay, we introduce and outline this emerging field for physicians, not specialised in this area, aiming largely at a British audience but with relevance to non-specialists outside the UK.
Methods
This was a non-systematic review, utilising Google Scholar and PubMed searches to locate publications deemed to be relevant to the aims of this review, namely to provide a practical introduction to the field of transgender health for the non-specialist clinician. Both our literature search and decisions regarding what was included in the final manuscript were guided by discussions with general practitioners with experience managing transgender patients, gender identity specialists, public health professionals, academics working in the field of transgender studies and transgender patients with experience being treated in the NHS.
Terminology
It is important to know the accepted terminology when discussing gender identity and also to be aware that terms have changed throughout time and will continue to do so. A recent study of 166 medical students in the UK demonstrated a significant positive correlation between familiarity with relevant terminology and positive attitudes towards Lesbian, Gay, Bisexual, Trans, and Queer patients. 3 Further studies demonstrate improvement in attitudes towards transgender individuals amongst healthcare professionals after education, suggesting that familiarity with terminology might help overcome negative preconceptions. 4 We provide a list of terms derived from the National Centre for Transgender Equality, split based on whether they are preferred at time of writing (Box 1). 5 There is an important distinction between transgender and the Disorders of Sex Development a (alternatively known as 'intersex'), which is a term from the Diagnostic and Statistical Manual of Mental Disorders (DSM) 5. a Intersex encompasses a range of conditions where individuals are born with sexual anatomy and/or chromosomal or hormonal patterns not fitting stereotypical definitions of 'male' or 'female'. In general, transgender individuals should be referred to by the pronoun of their current identified gender rather than their assigned gender at birth. If there is any confusion, it is sensible to clarify with a simple question such as 'which pronouns do you use?' 2 The answer may include gender-neutral pronouns such as 'they' or 'ze' rather than 'she' or 'he'.
What is transgender?
Although frequently conflated, the terms sex and gender have different meanings. Sex is defined as the anatomical, genetic or gonadal dimorphism that typically allows individuals to be placed in one of two categories, 'male' or 'female'. Gender, in contrast, relates to a person's internal experience of 'being masculine, feminine or androgynous. Rather than a binary concept, gender identity includes gradations of masculinity to femininity ... as well as identification as neither essentially male nor female'. 6 Although related, a person's sex and gender are distinct from their sexual orientation -whether they are sexually attracted to men, women, both, neither and so on. In the majority of cases, a newborn is assigned as 'male' or 'female' at birth and a congruent gender identity and gender role of 'boy' or 'girl' usually forms, respectively. Gender roles are a set of often-stereotyped social and behavioural norms considered appropriate for persons of a specific sex, though these vary widely between and within cultures. Debate continues on the extent to which these gender roles are socially constructed -do typical men and women actually have inbuilt genetic or physiological differences leading to dimorphic sets of behaviours and personalities, or does differing socialisation usually lead to children internalising and 'performing' the correct gender roles? Box 1. Terms used in the field of transgender health.
Preferred terms
Gender identity: An individual's internal (i.e. not visible to others) sense of being male, female or something else.
Gender non-conforming/Variant: Individual with gender expression differing from societal expectations related to gender.
Transgender: Gender identity, expression or behaviour is different to gender assigned at birth.
Cisgender: Gender identity, expression and behaviour conform to that assigned at birth.
Gender non-binary: Not conforming to either binary gender forms of 'male' or 'female'.
Trans (gender) man: Individual most likely assigned as female at birth but now identifies as a man ('Female to Male').
Trans (gender) woman: Individual most likely assigned male at birth but now identifies as a woman ('Male to Female').
Gender dysphoria/Gender identity disorder: Terms used in DSM-5 and ICD-10, respectively, describing conditions whereby gender non-conformity leads to distress.
Genderqueer: Individual identifies as neither male nor female. The term 'queer' might be viewed as derogatory to some but can also be used to describe a political stance which aligns transgender with lesbian, gay and bisexual activism.
Transition: Time over which a person begins to live as gender with which they identify rather than their gender assigned at birth.
Crossdresser: Individual who dresses in clothing stereotypically worn by the opposite gender but generally without intent to live full time as the other gender.
Drag queen: A man who dresses in female clothing, often for the purpose of entertainment or performance.
Drag king: A woman who dresses in male clothing, often for the purpose of entertainment or performance.
Non-preferred terms
Transsexual: Non-preferred term for transgender.
Transvestite: Non-preferred term for cross dresser.
Drag queen: When used to refer to transgender women, this can be derogatory and should be avoided.
Individuals whose gender identity and expression differs from their circumscribed categories of 'male' and 'female' have clearly existed throughout temporal and sociocultural contexts, and within the field of Western medicine, the term 'transsexual' or 'transvestite' was historically used to describe such individuals. 'Transgender' as a noun and later an adjective first gained prominence in the early 1990s, with the rise of transgender studies, which attempted to critically analyse and give a voice to the experiences of a coherent movement of individuals struggling to overcome marginalisation and political injustice. 7 In recent years, various theories of gender identity development have been advanced, ranging from ideas about an innate 'brain sex' (e.g. the brain of a trans woman might show more homology with that of a natally assigned woman than a natally assigned man) 8 to proposals that for at least some transgender people, the desire to become the 'other' gender results from a sense of erotic gratification. 9 Notions of binary, 'biological' sex may also be seen as social constructions. 6 What is clear is that gender identity arises from a complex interaction of biological, social and cultural factors and its aetiology is highly contentious area.
Transgender as a 'disorder'
Complexities in understanding transgender are reflected in the difficulties labelling and classifying it. At present Diagnostic and Statistical Manual-5 and International Classification of Diseases (ICD)-10 include 'gender dysphoria' and 'gender identity disorder', respectively, under mental health conditions. However, it is likely International Classification of Diseases-11 will reclassify gender identity disorder as a sexual disorder. 10 This represents a profound shift in perspective: the transgender person no longer suffers because of pathological mental processes leading to a desire for an altered physical or social identity. The suffering occurs because non-pathological mental processes occur in the context of the 'wrong' physical body and a pathological social response to that body.
Gender dysphoria is, by definition, distressing, causing social and occupational dysfunction, is associated with a significant risk of suicide and selfharm 11 and can often be treated either medically or surgically. It is for these reasons that it is labelled as a disorder. But for those calling for the 'depsychopathologisation' of transgender, gender variance is viewed as a normal dimension of human experience with much of the suffering experienced by transgender people originating from social perspectives. 12 For the non-specialist clinician it is worthwhile bearing in mind that it is an area where numerous perspectives are likely to be encountered. As always sensitivity, empathy and respect when dealing with transgender patients is paramount.
Epidemiology
There are only limited data on the prevalence of transgender people. There are also challenges in defining the transgender community. Legally, the transition from one gender to another is formally enshrined through completion of a gender recognition certificate and as of 2014 only 3877 of these certificates had been issued in the UK. 13 It is likely however that gender recognition certificate figures grossly underestimate the size of the transgender community in the UK. By the year 2009 it was estimated that between 5000 and 6200 people had undergone gender reassignment surgery in the UK. 14 In the past decade, numbers of gender recognition certificate applications have fallen (likely due to cost and a complex administrative process), yet referrals to gender identity clinics have soared 15 (Figure 1 ). In population surveys, estimates of prevalence of transgender in Western populations are higher than might be expected. A survey by Reed et al. 14 estimated that 0.2% of the British population in the over-16 age group identify as transgender, although these data did not undergo peer review before publication. In a recent large telephone survey carried out in the Unites States of America, 151,456 respondents were asked 'do you consider yourself to be transgender?' A total of 0.53% reported identifying as transgender and, through statistical extrapolation, the authors estimated a population prevalence of 0.6% in the United States (16) .
There is pronounced variation in the prevalence of transgender people based on locality. For instance, rates of attendance to gender identity clinics in Sussex per head of the population are double that compared with the rest of the country. 2 Whether this is due to differences in attitudes towards transgender individuals, or the effect of patterns of migration remains unclear. Furthermore, while estimates suggest that the median age at which individuals undergo transition is 42 years, 14 there has been a large increase in the number of referrals to child and adolescent gender identity clinics in recent years. 16 A retrospective study of transgender adults suggests that 76% (92/121) knew that their gender identity differed from their assigned gender by the time they had left primary school. 16 In the US telephone survey noted above, a greater proportion of people aged 18-24 were estimated to identify as transgender (0.66%) than those in the 25-64 (0.58%) and the over 65 (0.5%) age brackets. 17 It is possible that with increased media discussion of transgender issues, people now feel comfortable to openly identify as transgender at a younger age. It must be noted however that despite positive (Western) media attention, transgender people remain disproportionately at much higher risk of abuse, hate crime, suicide and have a lower average income than non-transgender people. 17, 18 To address gaps in knowledge, well-conducted epidemiological research into the transgender population is needed. This research would improve the capacity of the NHS to plan services effectively according to need and also aid the transgender community's campaign for further rights and support. One possibility would be to have information on gender identity incorporated into national statistics, so that gender identity sits alongside race, social class and age as a key measure of population variation.
Legislation
In 2004, the Gender Recognition Act 19 was passed in the UK, allowing individuals to be issued with a gender recognition certificate, legalising an individual's change in gender from the gender they were assigned at birth. In the 2010 Equality Act, 'gender reassignment' was designated as a 'protected characteristic' and individuals are legally protected against any discrimination and harassment. 20 The NHS Figure 1 . Epidemiological trends: (a) Bar chart demonstrating increased referral to gender identity clinics across the UK, 2010-2016. The data were compiled as a part of a Guardian special report; data obtained from all gender identity clinics in UK except for Aberdeen under the Freedom of Information Act (15) and (b) government statistics demonstrate an increasing proportion of female to male vs female to male requests for gender recognition certificates between years 2005 and 2014. 13 constitution also supports the right of individuals to seek gender reassignment without discrimination. 2 Physicians therefore do not have a legal right to deny transgender people access to services based on their own personal beliefs.
Gender reassignment -treatment options
Gender reassignment involves healthcare professionals from multiple disciplines including primary care, psychology, psychiatry, social services, endocrinology and surgery, according to the wishes of an individual patient. Gender reassignment is safe and effective for most patients but outcome studies are limited by poor follow-up and inadequate study design. 1,2 However, not all transgender individuals will desire all, or indeed, any of the available medical and surgical interventions.
The mainstay of pharmacological management is hormone replacement therapy. Until recently, an adult person was required to undergo a period of 'real life experience' where they would spend a significant time period (typically three months or more) living as their preferred gender with relevant changes to social, legal and health documents before receiving hormonal therapies. 2 During this time, they would ideally receive counselling and psychological support. In the most recent guidelines from the World Professional Association for Transgender Health, which sets global standards of care, a period of real life experience is no longer essential, 21 though it remains desirable. All that is required is a letter of support from a gender identity specialist, hence the importance for rapid referral to a gender identity clinic by general practitioner.
Hormonal therapy in gender reassignment is often referred to as 'cross-sex hormone therapy', 22 where estrogens are prescribed for trans women and testosterones for trans men. The forms in which these drugs can be prescribed, their effects, risk profiles and necessary monitoring investigations are outlined in Figure 2 . In some cases, it might also be necessary to block endogenous sex hormone production with a gonadotropin releasing hormone analogue. The use of a five alpha-reductase inhibitor might also be indicated in trans women to prevent androgenic pattern balding. Current evidence suggests hormone treatments in transgender patients are safe, if correct monitoring is performed and treatment is not associated with either an increased mortality or increased risk of cancer. [22] [23] [24] Long-term follow-up studies with large cohorts are however lacking 24 and should be the focus of future research.
It is not uncommon for transgender patients to selfmedicate with unregulated and unlicensed hormonal preparations, often bought online. Uncertainties around contaminants, dosage, quality of medications and lack of monitoring make these potentially harmful. It is important to ascertain how the patient is administering these preparations and enquire about the use of sterile needles and needle sharing if applicable. 1 The General Medical Council recommends that self-medication is a reason for general practitioners to initiate hormone therapy without input from a specialist 1 (see below).
As a complement to medication, speech and language therapists might be involved and trans women/ non-binary patients may also want to undergo facial and body hair removal. Electrolysis is the preferred method due to its permanence. Surgical reassignment procedures are manifold and are summarised in Figure 2(d) . 25 Many of these surgical procedures form part of the core list of therapies recommended by NHS England for public funding summarised in Figure 2 (e). 26 Additional surgical interventions, such as breast augmentation or thyroid chondroplasty, are considered on a case-by-case basis by local clinical commissioning groups. 26 General practitioners might play a role in supporting applications for surgery (normally two supporting opinions are required). As a number of procedures involve removal of gonadal tissues, collection and freeze storage of gametes prior to any surgery is recommended in some cases. 2 In the case of children and adolescents under 16, hormonal and surgical gender reassignment cannot be initiated, but hormone blocking therapy (e.g. gonadotropin releasing hormone analogues) might be used from ages 12 to 16 to stall pubertal changes while a decision is made regarding preferred gender. 2 This is likely to be an area of future ethical debate, given the controversy regarding age at which gender identity is determined. 27 Gender reassignment -the role of the general practitioner General Medical Council guidance published in 2016 recommended that general practitioners play a key role in the care of transgender patients. 1 This includes counselling or appropriate referral (which can be done directly by general practitioners, without an interim referral to general psychiatry) but also, in some cases, the initiation and maintenance prescription of hormone therapy. If a patient is self-medicating from non-verified sources or is suicidal due to gender dysphoria, the General Medical Council and Royal College of General Practitioners argue that a primary care physician should start cross-sex hormonal therapy as a bridge treatment until the patient is seen in the specialist gender identity clinic, 1 with or without additional referral to general psychiatry. The guidance recommends general practitioners should initiate therapy if advised to do so by a specialist, provide maintenance prescriptions and ensure any screening and monitoring blood tests are carried out. 1 The British Medical Association's General Practitioner Committee has raised concerns that the General Medical Council guidelines may force some general practitioners to prescribe beyond their level of competence, 28 while others have argued that the guidelines are appropriate given the low-risk profile of the hormone therapies. 23 In our view, it is unreasonable to require general practitioners to prescribe medications that they feel are outside their area of competence. At Figure 2 . Boxes demonstrating (a) the effects of cross-sex hormonal medications for trans men and women (whether these are desirable or unwanted will depend on individual patient preference), (b) risks of hormone medications, (c) recommended monitoring if cross-sex hormone medications are prescribed, 1, 21, 25 the same time, it is clear that gender identity clinics are currently too overstretched to adequately address the needs of transgender people in a timely fashion. Hence, NHS commissioners at both local and national level must invest in an expansion of capacity in specialist clinics so that access is improved, waiting times to see specialists reduced and specialist services have much greater ability to provide support to both non-specialist clinicians and patients. Expanding the capacity of the NHS to manage this group of patients will also require the provision of adequate training to non-specialist physicians, including general practitioners (see e-learning module 25 ). Innovative approaches to provision of specialist advice to general practitioners in the community might also be beneficial, e.g. telephone, video or email consultation with a specialist. Further roles for general practitioners include optimising fitness before gender reassignment surgery (e.g. smoking cessation, weight loss, improving diabetic control) and ensuring successful post-operative rehabilitation while monitoring for any complications. Development of primary care-based services could be through the implementation of an optional 'Enhanced Service', responding locally to increased demands for service provision beyond what is required under the core general practitioner contract. The specification for such an enhanced service would need to define the role of the general practitioner, including guidance on prescribing and monitoring, as well as payment for providing the service.
At the same time, specialist clinics also need to play a greater role in supporting patients in the community. For example, one reason commonly given by specialists as to why general practitioners should prescribe for this group of patients is that they can then have their prescription dispensed at a local pharmacy. Specialists who make this argument seem unaware that hospital specialists can also issue FP10s (the prescription form used to obtain medication from a community pharmacy). 29 Furthermore, the NHS Electronic Prescription Service now makes it straightforward to send prescriptions electronically to almost any community pharmacy in England, 29 and this should make it possible for specialists to take on a greater role in long-term prescribing.
Screening in transgender patients
Transgender patients, at whatever stage of their transition, should continue to be included in appropriate national screening programmes. The best principle is to screen the target organ, not the gender. 2 This might mean a trans man (assuming he has not undergone surgery to remove the cervix) would continue to receive regular cervical smears to reduce his risk of advanced cervical cancer, or a 65-year-old trans woman would have screening for an abdominal aortic aneurysm, given that she will to retain the risk of her natal sex for developing this condition.
Steps must be taken to ensure that patients are not removed from relevant recall systems after legal gender and name changes.
Although screening programmes promote health on a population level, being invited or included in screening can provoke intense dysphoria for transgender people, which may make them reluctant or unable to participate. In general, be sensitive but explicit when asking questions about gendered anatomy, genitalia or secondary sexual characteristics; if such questioning is medically necessary, explain the reasons for inquiring. The individual should be asked which healthcare professional they would prefer to perform the procedure and how it could best be adapted to their comfort. As an example, a trans man may have specific preferences about the size of speculum used for the cervical smear.
It is recommended that trans women are included in national breast cancer screening, in addition to managing the risk of prostate cancer as for natally assigned men. 30 For patients who have undergone gonadectomy or stop cross-sex hormonal therapy after a gonadectomy, bone mineral density measurements should be considered; they are also recommended for those with any additional risk factors for osteoporosis. 30 Specialist involvement might be required in certain situations, for example when hormone treatments might impact on risk profiling for conditions such as cardiovascular disease or osteoporosis. Therefore, advice from an endocrinologist may need to be sought in some cases.
Conclusions
Gender identity is a complex subject where research is lacking and preconceptions abound. Physicians from all fields should address transgender patients with acceptance, compassion and a non-judgemental approach. Formal education and training on gender identity and reassignment is needed for general practitioners, primary care trainees and clinicians from other specialties who will see an increasing number of such patients. Education can change attitudes for the better, overcome difficulty and confusion for patients and doctors alike. In the interim, innovative approaches are needed to bridge the gap in knowledge between specialist centres and primary care; specialist advice via telephone or email might be a simple but effective solution. Not only would understanding the unmet needs and concerns of transgender patients alleviate suffering for many, but it would also offer unique insights on questions relating to human identity and personality.
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